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The cytotoxicity of the crude methanolic extracts of Rumex hastatus, Rumex dentatus, Rumex 
nepalensis, Rheum australe, Polygonum persicaria and Polygonum plebejum (Family Polygonaceae) 
was determined against Artemia salina at 1000, 100 and 10 µµµµg/ml. R. hastatus, R. dentatus and R. 
nepalensis showed significant activity at a concentration of 1000 µµµµg/ml against Artemia salina. R. 
australe showed low activity at 1000 µµµµg/ml and no activity at 100 and 10 µµµµg/ml. At concentration of 10 
µµµµg/ml, R. australe showed no activity. Similarly the phytotoxicity of the crude extracts of these six 
plants was determined against Lemna minor. All the plants except R. hastatus showed significant 
activity at a concentration of 1000 µµµµg/ml. Moderate activity was shown by R. australe, R. nepalensis and 
P. persicaria at the concentration of 100 µµµµg/ml. All the plants showed low phytotoxic activity at 
concentration of 10 µµµµg/ml.     
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INTRODUCTION 
 
Bioactive compounds are often toxic to Artemia salina 
(leach) shrimp larvae. The eggs of the brine shrimp A. 
salina are readily available as fish food in pet shops 
(Kivack et al., 2001; Carballo et al., 2002). When placed 
in artificial seawater, the eggs hatch within 48 h, 
providing large numbers of larvae. This is a rapid, inex-
pensive, general bioassay, which has been developed for 
screening, fractionation and monitoring of physiologically 
active natural products (Carballo et al., 2002). Members 
of the family Lemnaceae are suitable organisms to 
investigate physiological processes and effects of diff-
erent chemical substances. Lemna plants are miniature 
aquatic monocot, consisting of a central oval frond or 
mother frond with two attached daughter fronds and a 
filamentous root. Under normal conditions, the plants 
reproduce exponentially with budding of daughter fronds 
from pouches on the sides of the mother frond. Using the 
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Lemna assay, it is observed that natural anti-tumor 
compounds can inhibit Lemna growth. In addition, it was 
also discovered that some substances stimulate frond 
proliferation and the assay may be useful in detecting 
new plant growth stimulants. The commercial need for 
such natural, biodegradable, herbicides and plant growth 
stimulants may someday be filled with natural products 
detected by the simple and convenient Leman bioassay 
(Atta-ur-Rehman, 1991).  

Rumex hastatus juice is astringent and is used in 
bloody dysentery. The fresh tube is chewed to relieve 
throat aches. The root is a laxative, alternative, tonic and 
anti-rheumatic and is used in skin disease (Manandhar, 
2002). The leaves and shoots of R. hastatus and Rumex 
dentatus are diuretic, refrigerant and used as cooling 
agent (Islam et al., 2006; Hussain et al., 2006). The roots 
of R. dentatus and Rumex nepalensis are used as an 
astringent and in cutaneous disorders and purgative 
(Chopra et al., 1986; Manandhar, 2002). A strong 
decoction is applied to dislocated bones and to alleviate  
body pain. Root paste is applied externally to relieve 
headaches (Manandhar, 2002). The leaves of Polygonum 



 
 
 
 
persicaria are astringent, rubefacient and vermifuge 
(Foster and Duke, 1990). Plant decoction mixed with 
flour, has been used as a poultice to relieve pain, for 
rheumatism and dried leaves are rubbed on poison ivy 
rash (Moermann, 1998). The roots of Polygonum 
plebejum are used in bowel complaints and the dried 
plant powder is taken internally in pneumonia (Baquar, 
1989; Arshad and Rao, 1998). The objective of the study 
was to find out the cytotoxic and phytotoxic effects of the 
selected medicinal plants of family Polygonaceae against 
Artemia salina and Lemna minor. 
 
 
MATERIALS AND METHODS 
 
Sources of plant materials 
 
Polygonum persicaria, Rumex hastatus, Rumex dentatus, Rumex 
nepalensis, and Polygonum plebejum were collected from 
Peshawar University Campus and Rheum australe was collected 
from Gharam Chasma (Chitral) in March - November 2005. These 
plants were identified with the help of Flora of Pakistan (Ali and 
Qaiser, 2001).  
 
 
Preparation of extracts 
 
Leaves of Polygonum persicaria Linn, R. hastatus D.Don, R. 
dentatus Linn, roots of R. nepalensis Spreng, rhizomes of R. 
australe D. Don and whole plant of P. plebejum were shade dried 
and then grounded to 60 mesh diameter powders using an electric 
grinder. Fifty grams of each sample was soaked in 250 ml 70% 
methanol for 72 h. Thereafter each plant extract was passed 
through Whatman filter paper No.1823. This process was repeated 
for 3 times. Each extract was concentrated by rotary evaporator at 
40°C, under vacuum. The concentrates of each extracts were 
stored at 4°C prior to use. The methanolic extracts and the 
standard drug (Etopoisde for cytotoxicity and Paraquate for 
phytotoxicity) were dissolved in dimethylsulphoxide (DMSO) at the 
concentration of 10 and 1 mg/ml, respectively. 
 
 
Cytotoxicity 
 
The materials and reagents used for cytotoxicity includes, test 
sample, A. salina (shrimp eggs), sea salt (38 g/L of D/W, pH 7.4), 
hatching tray with perforated partition, lamp to attract brine-shrimp 
larvae, micro pipette (5, 50, 500 µl), vials tray, 9 vial samples, 
methanol, distilled water. The cytotoxic activity of the crude extract 
of the plants was carried out by following the method of Meyer et al. 
(1982). 
 
 
Hatching techniques 
 
The hatching tray [a rectangular dish (22 X 32 cm)] was half-filled 
with filtered brine solution and (50 mg) eggs of brine shrimps was 
sprinkled in it and incubate at 37°C for 24 h. After the incubation 
period, brine shrimps were hatched and the plants extracts were 
applied to find out the cytotoxic effect of these extracts.  
 
 
Sample preparation 
 
Test sample was dissolved (20 mg) in 2 ml of DMSO and from this 
solution 5, 50 and 500 µl was  transferred  to  vials  (3 vials/concen- 
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tration). The concentration was 10, 100, and 1000 µg/ml 
respectively. After 2 days of hatching and maturation, 10 larvae/ 
vials were placed, using a Pastuer pipette. The volume was made 5 
ml with seawater. It was incubated at 25 - 27°C for 24 h under 
illumination. Other vials were supplemented with DMSO and 
reference cytotoxic drug which served as negative and positive 
controls, respectively. The data was analyzed with Finney computer 
program to determine LD50 values with 95% confidence intervals.   
 
 
Phytotoxicity 
 
Phytotoxic activity of the extracts was carried out against the L. 
minor following (Ahmad et al., 2009). The medium was prepared in 
distilled water (1000 ml) and autoclaved at 121°C for 15 min, then 
pH was adjusted (5.5 - 5.6) by adding KOH pellets. The extracts 
(15.0 gm) dissolved in methanol (40 ml) served as stock solution. 
Eighteen Petri dishes, three for each extract, were inoculated with 
1000, 100 and 10 µl of the stock solution to give the final concen-
tration of 500, 50 and 5 ppm, respectively. The solvent was allowed 
to evaporate overnight under sterile conditions. To each plate, 
medium (20 ml) and plants (10), each containing a rosette of three 
fronds, of L. minor was added. Other plates supplement with 
methanol and reference growth inhibitor (Paraquate), which served 
as negative and positive control, respectively. All plates were kept 
in the growth cabinet at 28 (± 1) for seven days. The number of 
fronds per plates were counted and recorded on day seven.  
 
 
RESULTS AND DISCUSSION  
 
Cytotoxicity 
 
The results of the cytotoxicity of the crude methanolic 
extracts of selected medicinal plants of family 
Polygonaceae are given in Table 1.  R. australe had no 
cytotoxic activity. The upper and lower limit, the G value 
and LD50 was 0. R. hastatus has low cytotoxic activity. 
The upper and lower limits were 2926.9 and 3.4166, 
respectively, and the G value was 36208. LD50 was 
1.701. The upper and lower limits of the R. dentatus were 
17790 and 51.0173, respectively, and the G value was 
0.1190. LD50 was 95.99. It has a significant activity. The 
upper and lower limit of the R. nepalensis was 70.846 
and 13.699, respectively, and the G value was 0.1710. 
LD50 of the plant was 35.0. It has moderate activity. The 
upper and lower limit of P. plebejum was 30.0715 and 
1.0725, respectively, and the G value was 0.2897; LD50 
of the plant was 11.06. It has moderate activity. The 
upper and lower limit of the P. persicaria was 469.872 
and 21.2824, respectively, and the G value was 382948; 
LD50 was 1.701. It has low activity. 
 
 
Phytotoxicity 
 
The results of the phytotoxicity of the crude methanolic 
extracts of selected medicinal plants of family 
Polygonaceae are given in Figures 1 - 6. The results 
showed that the crude extract of the R. australe (rhizome) 
showed high phytotoxic activity against L. minor at a 
concentration   of   the   1000 µg/ml   (70.4%),   moderate  
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Table 1. Cytotoxic activity of some selected medicinal plants of Polygonaceae against A. salina. 
 

Plant name Plant part 
Dose 

(µµµµg/ml) 
No of 

survivors 
LD50 

(µµµµg/ml) Upper limit Lower limit G. value 

1000 26 
100 30 R. australe Rhizome 
10 30 

0 0 0 0 

1000 5 
100 16 R. hastatus Leaf 
10 20 

1.701 
 

2926.9 
 

3.4166 36208 

1000 2 
100 18 R. dentatus Leaf 
10 25 

95.99 17790 51.0173 0.1190 

1000 2 
100 8 R. nepalensis Root 
10 22 

35.0 70.846 13.699 0.1710 

1000 2 
100 8 P. plebejum Whole 

plant 
10 15 

11.06 30.0715 1.0725 0.2897 

P. persicaria Leaf 1000 28 1.701 469.872 21.2824 382948 
Standard drug Etopoisde   7.4625    

 

No of shrimps used in each experiment = 30. 
 
 
 

 
 
Figure 1. Phytotoxic activity of different concentrations of R. 
australe (rhizome) against L. minor  

 
 
inhibition at a concentration of 100 µg/ml (45.5%) and low 
at a concentration of 10 µg/ml (32.2%). R. hastatus (leaf) 
showed low activity at 1000 µg/ml (38.5%), 100 µg/ml 
(27.3%) and 10 µg/ml (17.4%). R. dentatus (leaf) exhibit 
significant activity at a concentration of 1000 µg/ml 
(72.8%) and at concentration of 100 µg/ml (36.8%) and 
10 µg/ml (20.2%) the phytotoxic activity was low. R. 
nepalensis (root) had high phytotoxic activity at a 
concentration of the 1000 µg/ml (68.8%), showed 
moderate phytotoxic activity at 100 µg/ml (55%) and low 
activity at 10 µg/ml (11.9%). P. plebejum (whole plant) 
showed high phytotoxic activity at a concentration of 
1000 µg/ml (66.8%) while at a concentration of 100 µg/ml  

 
 
Figure 2. Phytotoxic activity of different 
concentrations of R. hastatus (leaf) against L. minor. 

 
 
 
(31%) and 10 µg/ml (9.1%), the activity was low. P. 
persicaria (leaf) showed high phytotoxic activity against L. 
minor at a concentration of the 1000 µg/ml (72.8%), 
showed moderate inhibition at a concentration of 100 
µg/ml (45.5%) and at a concentration of 10 µg/ml 
(21.9%), it has low inhibitory activity.  
 
 
Conclusion 
 
The results showed that R. hastatus, R. dentatus, R. 
nepalensis, P. persicaria and P. plebejum can be used as 
a source of cytotoxic agents. Similarly R. hastatus, R. 
dentatus, R. nepalensis, R. australe, P. persicaria and  P.  
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Figure 3. Phytotoxic activity of different concentrations of R. dentatus 
(leaf) against L. minor. 

 
 
 

 
 
Figure 4. Phytotoxic activity of different concentrations of R. 
nepalensis (root) against L. minor.       

 
 
 

 
 
Figure 5. Phytotoxic activity of different concentrations of P. plebejum 
(whole plant) against L. minor.  
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Figure 6. Phytotoxic activity of different concentrations of P. 
persicaria (leaf) against L. minor. 

 
 
 
plebejum can be used as a source of phytotoxic agents at 
the concentration stated in Table 1 and Figures 1 – 6, 
respectively. 
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